ABSTRACT. Diffuse global granulomatous glomerulonephritis with unique morphological characters was detected in a pig. The structure of the basement membrane of glomerular tufts was destroyed in almost all glomeruli. Various inflammatory cells consisted mainly of macrophages infiltrated severely into the glomerular tuft and the Bowman's space of and extended to the periglomerular interstitium. Periarteritis with fibrinoid necrosis was occasionally seen in the arterioles and small arteries running through the renal parenchyma and pelvis. In the present case, the results of either the immunohistochemical reactions to the antigens against PRRSV or PCV-2 or ZielNeelsen staining for acid-fast bacilli were negative and no pathogenic bacteria were cultured.
Various morphologic types of glomerulonephritis have been described in pigs [1, 4, 10, 11] . We encountered a case of diffuse global granulomatous glomerulonephritis with unique morphological characters in a slaughtered pig and described its detailed morphological features based on the results of a number of examinations for bacteriological and viral infections.
The animal was a 6-month-old, neutered male pig of mixbreed weighting about 100 kg. The pig showed no abnormal clinical signs nor any growth retardation and was diagnosed as apparently healthy from its outer appearance. It was subsequently slaughtered at the Osaka City abattoir.
Macroscopically, both kidneys were markedly enlarged (20.5 × 7.0 × 2.0 cm, 17.0 × 8.0 × 3.5 cm) with pale cortices and peppered with haemorrhagic foci 2-4 mm in diameter (Fig. 1) . No macroscopic changes were detected in the other organs.
Following the macroscopic examination, tissue samples from kidneys and renal lymph nodes were fixed with 10% neutral phosphate-buffered formalin solution. Paraffinembedded sections of 4-5 µm thick were stained with hematoxylin and eosin (HE), the PAM, PAS and Ziel-Neelsen's methods for acid-fast bacteria.
Immunostaining was performed using a Histofine SAB-PO kit (Nichirei Corp., Tokyo, Japan). The primary antibodies were a mouse monoclonal antibody of anti-human myeloid/histiocyte antigen (Mac387) (1:40, DAKO Denmark, Glostrup, Denmark), a rabbit polyclonal antibody against PRRSV strain chiba92-1 (1:8,000), and a biotinylated swine polyclonal antibody against PCV-2 strain Yamagata (IFA: 40960) (1:80). Anti-human myeloid/histiocyte antigen (Mac387) was used as a primary antibody for marker of macrophages [8] . Simple Stain AEC solution (Nichirei Corp., Tokyo, Japan) was used for the peroxidase coloring reaction.
Using DHL Agar "Nissui" (Nissui Corp., Tokyo, Japan), GAM Agar, Modified "Nissui" (Nissui Corp., Tokyo, Japan) and blood agar with nalidixic acid, we attempted to culture bacteria from affected kidney and renal lymph node.
Histopathologically, extensive inflammatory lesions were seen in almost all glomeruli and periglomerular interstitium with destruction of the normal structure to varying degrees (Fig. 2) . The structure of the basement membrane of glomerular tufts was destroyed. Various inflammatory cells which consisted of mainly macrophages with frequent formations of multinuclear giant cells, lymphocytes, and small number of neutrophils and eosinophils severely infiltrated the glomerular tuft, the Bowman's space, and the periglomerular interstitium (Figs. 3, 4, 5). Some affected glomeruli were replaced entirely by infiltrated macrophages, showing a granulomatous appearance (Fig. 4) . The affected glomerular tufts were destroyed with fibrin precipitation and hemorrhage. The basement membranes of Bowman's capsule had disappeared partly or completely, and their continuity was lost to varying degrees corresponding to the extent of destruction (Fig. 4) . These macrophages and multinuclear giant cells were proved positive for human myeloid/histiocyte antigen (Mac387) (Fig. 6 ). Hyaline droplet degeneration and regenerative changes in the tubular cells were often seen throughout the cortex (Fig. 7 ). There were proteinaceous casts, neutrophils, and eosinophils in the tubular lumina near the affected glomeruli. These lesions were less severe in the medulla than in the cortex. Periarteritis with fibrinoid necrosis of blood vessel walls was occasionally seen in the arterioles and small arteries running through the renal parenchyma and pelvis (Fig. 8) .
The immunohistochemical reactions to PRRSV or PCV-2 in the affected kidney tissue were negative. Bacterial cultures from the kidney and renal lymph node failed to yield any recognized porcine pathogens. The acid-fast bacillus, being positive to the Ziel-Neelsen's staining method, was not detected in either the macrophages or multinuclear giant cells that had infiltrated in the lesions of the affected kidney and renal lymph node tissue.
In the present case, the most conspicuous changes were destruction of the structure of the basement membrane of glomerular tufts and severe granulomatous inflammation locating diffusely and globally in the glomeruli, Bowman's space, and periglomerular interstitium. The main inflammatory changes located in the glomeruli. Based on its morphologic character, this renal lesion was diagnosed as a diffuse global granulomatous glomerulonephritis. To the best of our knowledge, this morphologic type of glomerulonephritis is very rare and has not been reported previously in swine.
Anti-GBM glomerulonephritis is known as a class of "granulomatous glomerulonephritis" [3, 5] . Although there is a wide spectrum of abnormalities affecting the glomeruli, the most characteristic finding is the presence of circumferential cellular crescents associated with varying degrees of destruction of the capillary tufts and basement membrane of the capillary tuft [3] . The capillary tufts are disrupted, compressed, and distorted as a consequence of further damage of basement membrane and capsular space becomes to be filled with cells such as monocytes and lymphocytes in the chronic course of the disease [3] . The histological characteristics of glomerular lesions in the present case were very similar to those in chronic stage of anti-GBM glomerulinephritis. From the standpoint of characteristic morphological features of glomerular lesions such as destruction of the basement membrane of capillary tufts and granulomatous inflammation seen in the present case, it is likely that this lesion involved a mechanism similar to that of anti-GBM glomerulonephritis. In domestic animals, anti-GBM disease is apparently rare, and reported only in a horse in addition to several suspected but not confirmed cases in dogs [6] .
Periarteritis with fibrinoid necrosis of blood vessel walls was occasionally seen in the arterioles and small arteries running through the renal parenchyma and pelvis in the present case. The vascular lesions were mild to medium grade and in acute stage, lacking the proliferative changes of mesenchymal cells. The frequency and stage of the vascular lesions were markedly different from those of glomerular lesions. From these findings, the correlation between vascular lesions and glomerular lesions is unclear.
Porcine dermatitis and nephropathy syndrome (PDNS) have been identified as a swine disease showing glomerulonephritis involving vasculitis in the renal tissue [9, 11] . However, the morphologic features of glomerular lesions of PDNS are quite different from those found in the present case, since glomerulonephritis of PDNS is characterized by severe necrotizing changes and fibrinous exudates [7, 12] . In the present case, the immunohistochemical reactions to the antigens against PRRSV or PCV-2 which are involved in PDNS [2, 9] , were negative. Consequently, it is unlikely that the present case is associated with PDNS.
Although the actual cause and pathogenic mechanism remain unclear, we considered it noteworthy to describe such a rare lesion in the slaughtered pig. Fig. 1 . Macroscopically, the kidney was enlarged with pale disseminated haemorrhagic foci ranging 2-4 mm in diameter throughout whole cortices. Fig. 2 . Extensive inflammatory lesions were seen in almost all glomeruli (arrows) and periglomerular interstitiums with destruction of the normal structure to varying degrees throughout the renal cortex. HE stain. Bar=300 µm. µm.
